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ATTENTION CALLING APPARATUS AND
METHOD AND INFORMATION PROCESSING
SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an attention calling tech-
nique for calling attention so as to switch job performance
from a predetermined job to another job, and particularly to a
technology constructed so that an actual status of jobs can be
reflected to do switching of the optimum job performance.

2. Background Art

Conventionally, 1n a job (also called a task) in an office, 1t
has been required that plural jobs including a communication
10b should be executed 1n parallel. Particularly when in recent
years, information 1s linked by networks and the information
can further be accessed from anywhere by mobile environ-
ment, a scene 1n which while a user performs one job, com-
munication 1s requested from other persons and a new job 1s
requested increases. Therelore, 1t becomes important to per-
form plural jobs efficiently without causing trouble mutually.

Incidentally, techniques related to the ivention are as fol-
lows.

JP-A-07-56748 proposes that active/inactive statuses,
information about starting of plural applications are moni-
tored and execution orders of plural tasks are controlled. For
example, when desired mail comes 1n the case that a certain
10b 1s 1n a mail wait status, a user 1s notified that the job can be
processed.

JP-A-06-938335 proposes automatic navigation in which a
window 1ncluding a retrieval criterion specified by a user 1s
activated 1n multi-window environment.

However, 1n the apparatus described 1n JP-A-07-56748, it
1s targeted for the active/inactive statuses of the applications
and 1t 1s difficult to deal with communication jobs
(TIMESPACE IN THE WORKPLACE: DEALING WITH
INTERRUTIONS, Brid O’Conaill and David Frohlich,
Hewlett Packard Labs.) which occupy many of the office jobs
and probably tend to mterrupt an individual job. Even 1n the
case of grasping that a community site of a mail base 1s
communication environment, 1t 1s unnecessary to direct atten-
tion to all the moments at which writings were performed, and
presentation of this to a user may result 1n interruption of an
individual job 1n reverse.

Also, 1 the apparatus described in JP-A-06-95833, 1t 1s
targeted for an application and 1t 1s difficult to deal with
communication jobs and further 1t can be applied to a job
using a WEB site 1n which an interest item can be preset, but
it 1s very difficult to apply this to a form of a conference 1n
which the contents vary dynamically and further in the case of
supporting simultaneous progress of plural jobs, 1t 1s essen-
tially necessary to consider a balance with a status of perfor-
mance of an individual job and the conventional technique 1s
lacking 1n this support.

SUMMARY OF THE INVENTION

The mvention has been implemented 1n consideration of
the circumstances as described above, and an object of the
invention 1s to provide an attention calling technique con-
structed so that an actual status of jobs can be reflected to do
switching of the optimum job performance. More speciii-
cally, an object of the invention 1s to provide a technique for
displaying proper task switching timing and notifying a user
of the timing from a status of communication conducted in the
periphery including a remote site and a status of job perfor-
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2

mance of the user in a scene 1n which plural routine jobs
including a communication job are performed 1n parallel.

Also, 1 further advance of the above, an object of one
aspect of the mvention 1s to provide the attention calling
constructed so that an actual status of jobs can be reflected to
do switching of the optimum job performance so as not to
interfere with the primary job.

According to the principle configuration example of the
invention, in order to achieve the objects described above, a
control apparatus 1s provided with a synchronization unit for
synchronizing a job performance status of a user including
biological information and a job status including biological
information of a person involved in a peripheral job, and a
determination unit for determining a possibility of plural
work execution of a user based on information synchronized
by the synchronization unit. Predetermined display 1s carried
out by a display unit according to a determination result.

In this configuration, for example, based on biological
information, audio mnformation, task log information about a
user of the deskwork side and biological information, com-
munication information about a person present 1n communi-
cation environment, switching of a job (task) can be done and
also 1t 1s determined whether or not the switching 1s required,
so that plural jobs can be performed simultaneously efli-
ciently.

The synchronization unit 1s a portion capable of momen-
tarily comparing an index (for example, the degree of con-
centration) of a job performance status of a user with an index
(for example, the degree of concentration) of a job status of a
person mvolved 1n a peripheral job on the same time axis.

The control apparatus 1s typically a personal computer for
10b performance, but 1s not limited to this.

In this configuration, the determination unit, for example,
estimates psychological states of the person involved 1n the
peripheral job and the user and determines plural job statuses
based on information about the synchronization unit.

Also, the synchronization unit 1s configured to 1include, for
example, a deskwork status detection unit for detecting bio-
logical mnformation, audio information, job status informa-
tion, etc. as a job performance status of a user, and a peripheral
10b status detection unit for detecting biological information,
audio information, job status information, etc. about a person
performing a job in the periphery, and synchronize informa-
tion acquired by the deskwork status detection unit and 1nfor-
mation acquired by the peripheral

According to one aspect of the ivention, 1 order to
achieve the objects described above, 1t 1s constructed so that
an attention calling apparatus 1s provided with a measurement
unit for measuring at least one first job related physical quan-
tity related to a performance status of a first job of a user, and
an attention calling processing execution unit for executing
processing for calling user’s attention so as to perform a
second job based on the first job related physical quantity
measured by the measurement unit and at least one second job
related physical quantity indicating a status of the second job
which a user can perform.

In this configuration, a user can be prompted to do switch-
ing of jobs properly based on the physical quantities indicat-
ing statuses of plural jobs.

The physical quantity 1s the quantity capable of being
measured according to the natural laws, and includes distri-
bution, frequency, etc. of an event without being limited to
temperature, time, sound volume, etc.

In this configuration, 1t may be constructed so that the
attention calling processing execution unit also executes pro-
cessing for calling user’s attention so as to perform the first
job. That 1s, 1n the case of deciding that switching from the
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second job to the first job 1s proper, it 1s prompted to do this.
Of course, 1t may be prompted to do switching from the
second job to the first job by another attention calling pro-
cessing execution unit. Also, 1t may be constructed so as not
to be prompted to do switching from the second job to the first
10b.

Also, the second job related physical quantity can be set at
a physical quantity indicating a performance status of the
second job of a person constructing a status of the second job.

In this case, a physical quantity indicating a performance
status of the second job obtained for a person selected from
among plural persons constructing a status of the second job
may be used. For example, a lecturer 1n a lecture, the chair,
atypical viewer representative, etc. can be selected. Polling
etc. may be carried out 1n a state capable of acquiring infor-
mation from plural persons.

Also, aphysical quantity indicating a performance status of
the second job obtained for plural persons constructing a
status of the second job may be used. Thus, variations can be
avoided.

Also, the first job related physical quantity and the second
job related physical quantity are typically a physical quantity
indicating the degree of human concentration on a job.

The physical quantity indicating the degree of human con-
centration on the job 1s typically selected from the group
including human biological information, human audio infor-
mation and human operation processing information, but 1s
not limited to this.

The human biological information 1s typically selected
from the group including an electroencephalogram, utterance
information, facial skin temperature and information about an
eyeball including a blink, a pupil diameter, a gaze target and
gaze time, but 1s not limited to this.

The human biological information can preferably be mea-
sured without attaching a measuring device to a human of a
target.

The human audio information 1s typically detected by an
audio detector such as a microphone, but 1s not limited to this.

The human operation processing information 1s typically
selected from the group including video information, key
input information and mouse operation input information, but
1s not limited to this.

Generally, a measurement unit for measuring the second
10b related physical quantity 1s further disposed. However,
when the second job 1s a job etc. of viewing video contents,
information about the video contents can also be used as a
measurement result as 1t 1s.

The first job 1s typically deskwork using a personal com-
puter etc., but 1s not limited to this.

The second job 1s typically a job involving communication,
but 1s not limited to this.

The job 1involving the communication 1s, for example, ajob
of a conference using a teleconference system or a conference
attending a conference place.

The second job 1s, for example, a job requiring a human
audio-visual action or viewing of audio-visual contents.

The attention calling processing 1s typically selected from
the group including display on a display device, pronuncia-
tion by a pronunciation device and generation of smell by a
smell generation device, but 1s not limited to this.

Also, 1t may be constructed so that the first job and the
second job are executed 1 a window of a multitasking and
multi-window system, and a window of the first job 1s acti-
vated based on a response mput of a user to the attention
calling processing or by the attention calling processing.

Also, the attention calling processing i1s preferably pro-
cessing for suppressing interference with at least the first job.
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In other words, the attention calling processing 1s prefer-
ably processing for calling attention through a sensory organ

other than a sensory organ mainly used in at least the first job.

By being constructed thus, the attention calling con-
structed so that an actual status of jobs can be retlected to do
switching of the optimum job performance can be executed so
as not to interfere with the primary job. More specifically, 1in
a scene 1n which plural routine jobs including a communica-
tion job are performed 1n parallel, proper task switching tim-
ing can be executed so as not to interfere with an audio-visual
function of a person used in the primary job.

The attention calling processing can be set at, for example,
at least one of vibration by a vibration generation device,
change 1n temperature by a heat transfer device, change in air
volume by a blower, and change 1n a display position by a
display position alteration device.

Also, the attention calling processing may be processing
for suppressing a physical quantity presented 1n relation to
one job which does not require attention calling. For example,
the processing for suppressing a physical quantity presented
in relation to one job 1s at least one of alteration 1n sound
volume, alteration in sound quality, alteration in luminance,
and alteration in 1image quality. Also 1n this case, the attention
calling constructed so that an actual status of jobs can be
reflected to do switching of the optimum job performance can
be executed so as not to interfere with the primary job.

Also, the attention calling processing may be processing
for delaying information related to one job which does not
require attention calling by inserting blank time. Presentation
of information suspended with the delay may be resumed ex
post facto, or may be discarded and resumed 1n the middle.

The attention calling apparatus of the invention may be
constructed as an apparatus recetved 1n a single cabinet or
may be constructed by combining plural devices distributed
and arranged. For example, the attention calling apparatus
may be mainly constructed of a client device and a server
device connected by a communication network.

Incidentally, the mnvention can be implemented as a method
as well as an apparatus or a system. Also, 1t goes without
saying that apart of the invention can be constructed as soft-
ware. Also, a software product used for making a computer
execute such software 1s naturally included 1n the technical
scope of the invention.

According to the invention, an actual status of jobs can be
reflected to do switching of the optimum job performance.
More specifically, a user can simultaneously perform plural
j0bs by presenting proper switching timing in routine jobs
including a communication job.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and advantages of this imvention
will become more fully apparent from the following detailed
description taken with the accompanying drawings in which:

FIG. 1 1s a diagram showing a first embodiment of the
invention by functional blocks;

FIG. 2 1s a diagram describing an example of biological
information on the first embodiment;

FIG. 3 1s a diagram describing an example of audio infor-
mation on the first embodiment;

FIG. 4 1s a diagram describing an example of job status
information on the first embodiment;

FIG. 5 15 a diagram describing a combination example of
each information on the first embodiment;

FIG. 6 1s a diagram describing an example of a concentra-
tion degree 1dentification function used 1n the first embodi-
ment;
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FIG. 7 1s a diagram describing a specific configuration
example of the first embodiment;

FI1G. 8 1s a diagram describing an example of concentration
degree time response of the first embodiment;

FIG. 9 1s a flowchart describing an example of an action of
the first embodiment;

FIG. 10 1s a diagram describing the switching timing of the
first embodiment;

FIG. 11 1s a diagram describing an example of switching
presentation decision results of the first embodiment;

FI1G. 12 1s a diagram showing a second embodiment of the
invention by functional blocks;

FI1G. 13 1s a diagram describing an example of an attention
calling driving part of the second embodiment;

FIG. 14 1s a diagram describing another example of an
attention calling driving part of the second embodiment;

FIG. 15 1s a diagram describing an example of a technique
for calling attention by altering an audio-visual form 1n the
second embodiment;

FIG. 16 1s a diagram describing an example of another
technique for calling attention by altering an audio-visual
form 1n the second embodiment:

FIG. 17 1s a diagram further describing an example of
another technique for calling attention by altering an audio-
visual form 1n the second embodiment; and

FIG. 18 1s a diagram further describing an example of
another technique for calling attention by altering an audio-
visual form 1n the second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the invention will be described below.

First Embodiment

First, a first embodiment of the invention will be described.
The first embodiment relates to a display system 100 for
simultaneously carrying out deskwork processing and
peripheral job processing.

FIG. 1 1s a diagram schematically showing a configuration
of functions of detection, preservation and display in the
display system 100 according to the present embodiment. As
shown 1n FIG. 1, the display system (attention calling appa-
ratus) 100 includes a deskwork status detection part (a mea-
surement unit) 1, a peripheral job status detection part 2, a
controller 3, a multitasking momtoring part 4, a deskwork
display part (an attention calling processing execution unit) 3
and a peripheral job display part 6.

The deskwork status detection part 1 1s constructed of a
biological information detection part 101, an audio informa-
tion detection part 102 and a job status information detection
part 103. The peripheral job status detection part 2 1s con-
structed of a biological information detection part 201, an
audio information detection part 202 and a job status infor-
mation detection part 203. The multitasking monitoring part
4 1s constructed of a multitasking status determination part
401 and a multitasking status determination information data-
base 402. The deskwork display part 5 1s constructed of a
display part 501. The peripheral job display part 6 1s con-
structed of a reproduction request part 601 and a display part
602.

The display system 100 1s a system for displaying switch-
ing timing of plural jobs.

This display system 100 1s broadly divided into a portion
for synchronizing information in which a status of deskwork
1s recorded and preserved together with detection of biologi-
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cal information, audio information and job status information
and a portion 1n which a status of a peripheral job 1s recorded
and preserved together with detection of biological informa-
tion, audio information and job status information, a portion
for determiming a status of performance of plural jobs from
the synchronized information, and a portion for carrying out
display based on that determination.

The deskwork status detection part 1 1s a portion for detect-
ing a status of deskwork, and includes the biological infor-

mation detection part 101, the audio information detection
part 102 and the job status information detection part 103 as
described above. The biological information detection part
101 detects biological information such as an electroencepha-
logram, utterance information, facial skin temperature, or
information about an eyeball, for example, a blink, a pupil
diameter, a gaze target, gaze time of a user during deskwork.
It 1s preferable that the biological information acquired herein
can particularly be acquired without attachment of a measur-
ing device to the user.

For example, information about the pupil diameter or the
blink can be acquired by a unit for measuring the pupil diam-
eter or a unit for extracting a face region from a face 1mage 1n
which a face of a viewer 1s 1imaged by a camera using a
publicly known technique (JP-A-2001-100888) and further
speciiying an eye region and counting the number of blinks.
The gaze target and the gaze time can be acquired by using an
image imaged with a camera etc. arranged 1n the side of a gaze
target candidate and specifying an eye region by the tech-
nique and specilying the gaze target from a position of the
camera 1imaged and specitying the gaze time from 1maging
time of the eye region imaged. The facial skin temperature
can be acquired by an inirared camera, thermography, etc.
without attachment of a measuring device to a viewer.

The audio information detection part 102 1s a portion for
detecting audio etc. of a user 1n order to recognize a job status
of a user of the deskwork side. This audio information detec-
tion part 102 can be used by properly selecting a general audio
detector such as a sound collection microphone.

The job status information detection part 103 1s a portion
for detecting a deskwork status of a user. The job status
information detection part 103 can be used by properly select-
ing a general video information detector such as a video
camera. A camera capable of imaging a situation on a desk,
documents displayed on a display or a user, etc. at a wide
angle 1s preferably used in this job status information detec-
tion part 103. Or, for a job using a computing machine, an
operation log acquisition umit on a general computing
machine, for example, an application starting status, a key-
board 1nput status or a mouse operation status can be used.

The peripheral job status detection part 2 1s a portion for
detecting a status of the peripheral side, and includes the
biological information detection part 201 for a peripheral job
performer including a communication job, the audio infor-
mation detection part 202 and the job status information
detection part 203 as described above. The biological infor-
mation detection part 201 has a function similar to that of the
biological information detection part 101. The audio infor-
mation detection part 202 has a function similar to that of the
audio information detection part 102. The job status informa-
tion detection part 203 1s a portion for detecting a peripheral
10b status. The job status information detection part 203 can
be used by properly selecting a general video information
detector such as a video camera. A camera capable of imaging
presentation documents used 1n a conference or a viewer, eftc.
at a wide angle 1s preferably used 1n this job status informa-
tion detection part 203.



US 8,305,420 B2

7

In the biological information, data acquired by the biologi-
cal information detection parts 101, 201 1s held as, for
example, a data sheet of a table format.

FIG. 2 1s a diagram showing an example in which biologi-
cal information 1s held 1n a data sheet of a table format. In this
data sheet, biological information such as time t, pupil diam-
eters X, y, a gaze target, gaze time, a blink, facial skin tem-
perature and an electroencephalogram 1s held every, for
example, user or conference participant. Particularly, 1n the
gaze target, the gaze target 1s formed by specilying a camera
position capable of being imaged from a camera nstalled in
the gaze target side. The gaze time 1s recorded by calculating,
accumulation time every each target. A representation
method 1s not limited to this, and may be a graph format etc.

FIG. 3 1s a diagram showing an example 1n which audio
information 1s held 1n a data sheet of a table format. In the
audio miformation, data acquired by the audio information
detection part 102 and the audio information detection part
201 1s held as, for example, a data sheet of a table format. The
audio information such as time t, the presence or absence of
utterance, sound volume and environmental sound i1s held
every, for example, viewer. A representation method 1s not
limited to this, and may be a graph format etc.

FI1G. 4 1s a diagram showing an example in which job status
information 1s held in a data sheet of a table format. In the job
status information, data acquired by the job status informa-
tion detection parts 103, 203 1s held as, for example, a data
sheet of a list format. A representation method 1s not limited
to this.

The controller 3 synchronizes biological information data,
audio information data and job status information data
detected by the deskwork status detection part 1 and the
peripheral job status detection part 2, and holds this synchro-
nized information. A recording function of this controller 3
can be used by properly selecting a general recorder such as a
semiconductor memory, a hard disk or a flexible disk. The
data synchronized by the controller 3 herein 1s held as, for
example, a data sheet of a table format.

FIG. 5 1s a diagram showing 1ts data sheet. In this data
sheet, the biological information such as time, pupil diam-
cters, a gaze target, gaze time, a blink and facial skin tem-
perature, the audio information such as time, the presence or
absence of utterance, sound volume, the presence or absence
ol utterance of a speaker, sound volume of a speaker and
environmental sound, and the job status information data are
held every, for example, viewer. A representation method 1s
not limited to thas.

The multitasking monitoring part 4 1s constructed by prop-
erly selecting a general recorder such as a semiconductor
memory, a hard disk or a flexible disk capable of holding an
indexed file and a CPU capable of carrying out state estima-
tion processing.

The multitasking status determination part 401 carries out
processing for estimating psychological states of a confer-
ence participant and a user 1 deskwork using a predeter-
mined psychological state identification function based on
the file. The psychological states of this user and a conference
viewer include, for example, mental information or a cogni-
tive state of the conference viewer. Specifically, the multi-
tasking status determination part 401 calculates the degree of
concentration of the user and the viewer using the identifica-
tion function. This 1dentification function weights and adds
biological information, audio information and job status
information about the user and the conference participant. In
this multitasking status determination part 401, 1ts function 1s
implemented by executing a predetermined program. This
multitasking status determination part 401 uses a parameter.
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Data described 1n a file held and integrated by the controller 3
1s used 1n this parameter. This parameter includes, for
example, a state of the degree of concentration of the user and
the viewer.

Eveball movement psychology (experimental psychology
of eyeball movement, psychology of blinks, psychology of
pupil movement) probably shows that interest 1s related to
pupil diameters and levels of understanding and memory are
related to blinks and levels of excitement and comiort are
related to blinks or facial skin temperature. However, 1n each
of these, accuracy cannot be maintained, for example, an
increase 1n facial skin temperature because of indoor tem-
perature environment. Therefore, the state 1s identified by an
evaluation function of weighting and adding these data and
utterance sound volume, environmental sound, etc.

FIG. 6 1s a diagram describing the 1dentification function.
In FI1G. 6, w shows a weighting factor. For example, when the
amount of change 1n a pupil 1s large and gaze time 1s long and
the number of blinks 1s small and the amount of change in
facial skin temperature 1s large and utterance sound volume 1s
large 1n the degree 1 of concentration, there 1s a high possi-
bility that attention has been directed. Or, beta waves prob-
ably show a thinking state 1n an electroencephalogram, and
have a high possibility that attention has been directed. Using
this, a psychological state 1s specified. As a result of this, the
degree 1 of concentration 1s 1dentified by weighting and add-
ing pupil diameters (the amount of change, change speed), a
gaze (time, frequency), a blink (ratio, frequency, the number
of cluster blinks), the amount of change 1n facial skin tem-
perature, utterance sound volume, utterance sound volume of
a speaker, environmental sound, the amount of key 1nput, etc,
by means of weighting factors w1l to wln, respectively.

A situation in which shift necessary candidates of con-
sciousness become enormous and the capability remarkably
degrades can be prevented always by presenting proper
switching timing for simultaneous progress of plural jobs by
threshold setting.

At timing of satistying a predetermined determination con-
dition using an estimation result by the multitasking moni-
toring part 4, the display part 501 displays the fact in a
predetermined format. As a display form, for example, a
graphical display format by icons 1s used. In addition to the
graphical display format by icons, a sound signal presentation
format by a call sound or a mechanical signal sound may be
adopted. Further, 1t may be constructed so that it focuses on
the sense of smell 1n which 1t 1s not expected that a human
sensory organ required 1n the primary job (for example, par-
ticipation 1n a conference or deskwork) will be used 1n many
cases and smell 1s set for attention calling and a smell com-
ponent 1s generated from the corresponding job information
side and attention 1s called.

The reproduction request part 601 can be constructed of,
for example, a touch panel, a mouse or akeyboard. As a result
of this, for example, when a conference 1s conducted as com-
munication environment, intention or a flow of talk can be
checked tracing time to the point slightly before the switching
timing 1n the case of wanting to check the intention or the
flow.

By this display, a desired scene can be reviewed etliciently.

Incidentally, it can be decided whether a user 1s performing
a j0b of deskwork or 1s performing a peripheral job from a
state etc. of an application process or a gaze target of the user.

Next, an action of the display system 100 will be described.

Here, display and detection of biological information,
audio mnformation and job status information will be first
described according to a configuration example as shown 1n

FIG. 7. In the display system 100 of FIG. 7, a biological
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information detection part 101 (infrared camera 2011) detects
biological information such as facial skin temperature or
information about an eyeball, for example, a blink, a pupil
diameter, a gaze target, gaze time n deskwork of a user.
Specifically, the biological information detection part 101 1s
constructed of the infrared camera 2011. As a result of this,
for example, when a user gazes at a deskwork display part 5,
eyeball video 1s detected by the infrared camera 2011.

An audio information detection part 102 1s constructed of,
for example, a sound pressure sensor and a directional micro-
phone 2021. As a result of this, for example, utterance 1nfor-
mation about a user 1s detected.

A j0b status information detection part 103 1s constructed
ol a computing machine 208. As a result of this, a deskwork
log (key mput or mouse operation, etc.) of a user 1s detected.
Data acquired by the biological information detection part
101 1s held as the data sheet of the table format shown 1n FIG.
2. Data acquired by the audio information detection part 102
1s held as the data sheet of the table format shown 1n FIG. 3.
Data acquired by the job status information detection part 103
1s held as the data sheet of the table format 1n FIG. 4.

Inthis example, presentation is carried out by a speaker 206
using a projector 204 and a slide display part 205. On the
ground, viewers (A to D) 2071 to 2074 are viewing this
presentation. The contents of the presentation are photo-
graphed by a job status detection camera and audio detection
2031. A user can view the contents of the presentation by a
peripheral job display part 6.

Also 1n a biological information detection part 201 of a
peripheral job status detection part 2, detection 1s carried out
in a manner similar to that of the biological information
detection part 101.

An audio information detection part 202 1s constructed of,
for example, a sound pressure sensor and a directional micro-
phone 2022.

A j0b status information detection part 203 1s constructed
of, for example, a camera 2031 to which an audio detection
function 1s added.

A controller 3 synchronizes biological information, audio
information and job status imformation detected by the bio-
logical information detection part 101, the audio information
detection part 102, the job status information detection part
103, the biological information detection part 201, the audio
information detection part 202 and the job status information
detection part 203, and records the information as a file.

Incidentally, a display method according to the invention 1s
implemented using, for example, a CPU (Central Processing
Unit), ROM (Read Only Memory), RAM (Random Access
Memory), etc., and a program 1s 1nstalled from a hard disk
device or a portable storage medium such as a CD-ROM, a
DVD or a flexible disk, or i1s downloaded from a communi-
cation circuit and the CPU executes this program and thereby
cach of the steps 1s implemented.

The degree Im(t) of concentration on a peripheral job status
and the degree 1t(t) of concentration on a deskwork status
specified by the concentration degree identification function
(FIG. 6) are shown by a table format 1n FIG. 8.

A flow of multitasking status determination 1s shown 1n
FIG. 9. First, it and fm are respectively specified by the
concentration degree identification function (S10). The Im
may depend on, for example, a key person of conference
participants or may use an average ol plural persons. Next, by
calculation of Im(t) minus 1t(t), the superiority status 1s speci-
fied (S11, S12). It 1s considered that the need for switching
display 1s large when the degree fm(t) of concentration on a
peripheral job status 1s superior herein. Further, a tendency to
decrease the degree of concentration on deskwork 1s deter-
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mined by calculation of 1t(t) minus 1t(t-1) (S13). That 1s, 1t 1s
specified whether the degree of concentration on the periph-

eral job has increased without depending strongly on the
degree It of concentration or 1t 1s determined that the degree
fm of concentration on the peripheral job 1s relatively high
because the degree 1t of concentration on the deskwork has
decreased (tired). In view of this result, a display method can
be altered. Also, even when 1t 1s superior 1n a plus or minus
decision on Im(t) minus 1t(t), the need for switching 1s dis-
played by referring to a threshold value (S15). At this time,
the need for switching 1s eliminated in the case of falling
below the threshold value.

FIG. 10 1s a diagram schematically representing switching,
timing of the present system. At t1 1n the drawing, 1n the flow
of multitasking status determination, the need for switching
presentation 1s rejected and display 1s not required. At 12, im
becomes superior and a switching highlight 1s set high and 1s
displayed. At t3, it 1s superior but 1n the case of being a
threshold value or more, 1n consideration of that fact, a high-
light 1s decreased and the need for switching 1s displayed. It 1s
determined that the degree of concentration on a deskwork
10b has decreased and fim has become superior relatively at t4,
and 1n consideration of that fact, the need for switching is
displayed. As a result of this, change of pace can be made
simply. By a series of these processing, the switching timing,
1s displayed by a proper highlight at the timing o1t2, t3 and t4.
A list of results 1s shown 1n FIG. 11.

Second Embodiment

Next, a second embodiment of the invention will be
described with reference to FI1G. 12. Incidentally, in FIG. 12,
the description 1s omitted by attaching corresponding numer-
als to places corresponding to those of FIG. 1.

In the second embodiment, an 1interference avoidance type
display part 502 1s disposed 1nstead of the display part 501 of
the first embodiment. As described above, the display part
501 of the first embodiment 1s a portion for displaying the fact
in a predetermined format at timing of satisiying a predeter-
mined determination condition using an estimation result by
the multitasking monitoring part 4 and, for example, a graphi-
cal display format by icons or a sound signal presentation
format by a call sound or a mechanical signal sound are
adopted. Depending on aspects of such attention calling pre-
sentation formats, a human sensory organ required in the
primary job (for example, participation 1n a conference or
deskwork) 1s used, so that there 1s fear of interfering with the
primary job and applying a further recognition load to a user.
The interference avoidance type display part 502 of the sec-
ond embodiment adopts a presentation unit for avoiding such
interference with the primary job.

InFI1G. 12, the interference avoidance type display part 502
1s provided with an attention calling driving part 503 for
adopting a presentation format for avoiding the fear of inter-
tering with the primary job and applying a further recognition
load to a user 1n the display part 501. The attention calling
driving part 503 1s portion for calling user’s attention by
working on a user by physical action or chemical action such
as mechanical vibration or delivery of a blow and, for
example, as shown 1n FI1G. 13, a vibration driving part 5034 1s
adopted as the attention calling driving part 503 and this
vibration driving part 1s attached to a mouse 504 or a pen (not
shown) for pointing, etc. and an attention calling action can be
detected by vibration transmission from the mouse 504 or the
pen, etc. even 1n a scene 1n which a user does not look directly
at display devices 5a, 6a, for example, looks at a document of
paper. In an example of FI1G. 13, the attention calling driving
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parts 503 (vibration driving parts 503a) are disposed 1n both
the mice 504 etc. so as to be able to cope with attention calling
to deskwork 1n a peripheral job as well as attention calling to
the peripheral job 1n the desk work. In the case of vibration, 1t
can instantaneously be detected that the vibration 1s generated
from where, and interference with the primary job 1s less. In
the example of FIG. 13, the mouse 504 or the pen, etc. are
disposed every each job, but it may be constructed so that both
the jobs can be switched and operated by a single mouse 504
etc. In thus case, 1t 1s preferable to vary vibration places
according to attention calling target jobs.

Incidentally, 1n FIG. 13 and the later Figs., numeral 5a 1s a
display device of a deskwork display part 5 and numeral 64 1s
a display device of a peripheral job display part 6.

Or, the attention calling driving part 503 may be based on
a temperature change presentation form as shown 1n FI1G. 14.
In an example of FIG. 14, a warm-air delivery device 505 1s
disposed every job. The warm-air delivery device 505 has, for
example, a form of telling a high point of a conference, that s,
a notable spot as warm air, and attention 1s called by deliver-
ing air from the warm-air delivery device 505 of the corre-
sponding job information side at the time of calling attention.
By delivering warm air from the attention calling job side, the
warm air can be detected to call user’s attention naturally
without interfering with the primary job. Of course, 1t may be
a stmple blow or cold air rather than the warm air. Also, it may
be constructed so that instead of the warm-air delivery device
505, a heat transter device 1s disposed and attention 1s called
by a temperature difference.

Also, since the sense of smell 1s not used basically in many
of the primary jobs, it may be constructed so that smell (smell
component) 1s set for attention calling and a smell substance
1s tloated and attention is called to the corresponding job
information side.

Further, user’s attention may be called naturally by altering
a display form (audio-visual form) rather than using the atten-
tion calling driving part 503. In this technique, user’s atten-
tion 1s called naturally by the display form (audio-visual
form), and interference with the primary job can be avoided
more. For example, as shown in FIG. 15, 1n the case of a
display form using plural display devices Sa, 6a, attention
may be called so that display position alteration parts 506 are
disposed and a distance between a user and the display device
5a or 6a requiring the attention calling 1s altered at a short
distance or the other distance 1s altered at a long distance. In
the case of FIG. 15, a position of the display device 1s physi-
cally moved, but as shown 1n FIG. 16, plural windows 55, 656
respectively corresponding to jobs are displayed on a large
screen 7 and a size of each of the windows 55, 65 1s changed
and the windows may be displayed as 11 a display device
moved.

Or, as shown in FIG. 17, it may be constructed so that sound
volume alteration parts 507 are disposed and a form 1n which
sound volume of information requiring the attention calling 1s
altered large or the other sound volume 1s altered small 1s
used, or instead of the sound volume alteration parts 507,
sound quality alteration parts are disposed and sound quality
of information which does not require the attention calling 1s
altered to the sound quality without deterioration or a harsh
sound by, for example, altering a frequency band.

Also, for example, as shown 1n FIG. 18, it may be con-
structed so that luminance alteration parts 308 are disposed
and luminance of information which does not require the
attention calling 1s decreased and 1s altered to the luminance
without an eyesore and 1s presented. Also, 1t may be con-
structed so that instead of the luminance alteration parts 308,
image quality alteration parts are disposed and 1image quality
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of information which does not require the attention calling 1s
altered to the 1image quality without deterioration or an eye-
sore by, for example, altering the number of pixels or mask-
ing. Also, a form 1n which information presentation delay
parts are disposed and information presentation of informa-
tion which does not require the attention calling 1s stopped
and single tasking i1s temporarily supported may be used. The
delayed information may be presented as it 1s at the time of
resumption later and 1n some cases, 1t may be constructed so
that rather than delay, information during that span 1s dis-
carded and information 1s presented from an event of resump-
tion.

The preferred embodiments of the ivention have been
described above 1n detail, but the invention 1s not limited to
the embodiments described above, and can made various
modifications and changes. For example, in each of the
embodiments described above, a communication status has
been described using a conference, but can also be applied to
viewing etc. ol a video seminar. In this case, audio and video
of the video seminar can be analyzed to determine a periph-
eral job status, so that the need for a detection unit (a mea-
surement unit) can be eliminated. Also, as described above,
display of switching 1s not limited to visual display and may
be carried out by, for example, pronunciation, scent or smell.
Also, switching of jobs may be done directly by a decision on
switching. For example, 1t may be constructed so that a win-
dow of a switching destination 1s activated when respective
j0bs perform 1n each of the windows of multitasking and
multi-window environment. Also, 1n the example described
above, 1t 1s constructed so that the contents of presentation are
displayed on the peripheral job display part 6, but a user may
stay on a site of the presentation. Also, there may be three or
more jobs ol a switching target. Also, in a state 1n which
attention 1s called so as to do switching and a desired job 1s
performed, attention may be called so as to switch to the
original job or another job. For example, 1n the example
described above, attention has been called so as to switch
from a deskwork job to a peripheral job, but 1t may be con-
structed so that attention 1s called so as to switch from the
peripheral job to the deskwork job.

Also, 1n the configuration example of FIG. 7, for example,
it 1s constructed so as to control the deskwork display part 5 or
the peripheral job display part 6 (electronic teleconterence
system) by the computing machine 208, and a body of the
display system 100 can be mounted 1n a server device con-
nected to the computing machine 208 through a communica-
tion network, but a main part of the display system 100 may
be mounted in the computing machine 208.

What 1s claimed 1s:

1. An attention calling apparatus comprising:

a first measurement unit that measures first information
indicating human concentration of a first person on a
first job which the first person performs as a primary job,
wherein the first person performs a second job as a
peripheral job while performing the first job, wherein the
first job 1s one of deskwork and a conference and the
second job 1s the other one of said deskwork and said
conlerence;

a recerving unit that receives, from a second measurement
unit, second mformation indicating human concentra-
tion of a second person on the second job which the
second person also performs, wherein the second infor-
mation 1s measured by the second measurement unit
while the first measurement unit measures the first infor-
mation; and

an attention calling processing execution unit that executes
processing for calling the first person’s attention to per-
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form the second job as the primary job based on the first
information and the second imnformation.

2. The attention calling apparatus according to claim 1,
wherein the attention calling processing execution unit also
executes processing for calling the first person’s attention to
perform the first job.

3. The attention calling apparatus according to claim 1,
wherein the second measurement unit selects the second per-
son from among a plurality of persons who perform the sec-
ond job.

4. The attention calling apparatus according to claim 1,
wherein a plurality of persons including the second person
perform the second job, and the second measurement unit
measures a plurality of the second information with respect to
the plurality of the persons.

5. The attention calling apparatus according to claim 1,
wherein the first information and the second information
indicate at least one of human biological information, human
audio information, and human operation processing informa-
tion.

6. The attention calling apparatus according to claim 5,
wherein the human biological information 1s selected from
the group including an electroencephalogram, utterance
information, facial skin temperature and information about an
eyeball including a blink, a pupil diameter, a gaze target and
gaze time.

7. The attention calling apparatus according to claim 5,
wherein the human biological information can be measured
without attaching a measuring device to a human of a target.

8. The attention calling apparatus according to claim 3,
wherein the human audio information 1s detected by an audio
detector.

9. The attention calling apparatus according to claim 3,
wherein the human operation processing information 1s
selected from the group including video information, key
input information and mouse operation input information.

10. The attention calling apparatus according to claim 1,
wherein the first job 1s said deskwork.

11. The attention calling apparatus according to claim 1,
wherein the second job 1s said conference.

12. The attention calling apparatus according to claim 11,
wherein the conference requires (1) participating 1n the con-
ference using a teleconference system or (11) attending the
conference held at a conference place.

13. The attention calling apparatus according to claim 1,
wherein the second job requires audio-visual operation by the
second person.

14. The attention calling apparatus according to claim 13,
wherein the job requiring the audio-visual operation 1s view-
ing of audio-visual contents by the second person.

15. The attention calling apparatus according to claim 1,
wherein the attention calling processing execution unit
selects the processing for calling the first person’s attention
from at least one of displaying on a display device, pronounc-
ing by a pronunciation device, and generating smell by a
smell generation device.

16. The attention calling apparatus according to claim 1,
wherein the first job 1s executed 1n a first window displayed in
a multi-window system and the second job 1s executed 1n a
second window of the multi-window system, and the second
window of the second job 1s activated by (1) the processing for
calling the first person’s attention or (11) an action by the first
person responding to the processing for calling the first per-
son’s attention.

17. The attention calling apparatus according to claim 1,
wherein the processing for calling the first person’s attention
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by the attention calling processing execution unit 1s process-
ing for suppressing interference with at least the first job.
18. The attention calling apparatus according to claim 1,
wherein the processing for calling the first person’s attention
by the attention calling processing execution unit 1s selected
from at least one of vibrating by a vibration generation device,
changing temperature by a heat transfer device, changing air
volume by a blower, and changing a display position by a
display position alteration device.
19. The attention calling apparatus according to claim 1,
wherein the processing for calling the first person’s attention
by the attention calling processing execution unit 1s process-
ing for suppressing the human concentration on the first job
by the first person for calling the first person’s attention to the
second job.
20. The attention calling apparatus according to claim 19,
wherein the attention calling processing execution unit
executes the processing for suppressing the human concen-
tration on the first job by the first person by altering sound
volume, altering sound quality, altering luminance, or alter-
ing 1image quality.
21. The attention calling apparatus according to claim 1,
wherein the processing for calling the first person’s attention
by the attention calling processing execution unit 1s process-
ing for delaying provision of information related to the first
10b to the first person so that the first person stops performing
the first job.
22. An attention calling method comprising:
measuring, using a first measuring unit, first information
indicating human concentration of a {irst person on a
first job which the first person performs as a primary job,
wherein the first person performs a second job as a
peripheral job while performing the first job, wherein the
first job 1s one of deskwork and a conference and the
second job 1s the other one of said deskwork and said
contference;
receving, from a second measuring unit, second informa-
tion 1ndicating human concentration of a second person
on the second job which the second person also per-
forms, wherein the second information 1s measured by
the second measurement unit while the first information
1s measured by the first measurement unit; and

executing processing for calling the first person’s attention
to perform the second job as the primary job based on the
first information and the second information.

23. A non-transitory computer readable storage medium
storing a computer program for attention calling, the com-
puter program making a computer execute functions com-
prising:

measuring, using a first measuring unit, first information

indicating human concentration of a first person on a
first job which the first person performs as a primary job,
wherein the first person performs a second job as a
peripheral job while performing the first job, wherein the
first job 1s one of deskwork and a conference and the
second job 1s the other one of said deskwork and said
conlerence;

receving, from a second measuring unit, second informa-

tion 1ndicating human concentration of a second person
on the second job which the second person performs,
wherein the second information 1s measured by the sec-
ond measurement unit while the first information 1s mea-
sured by the first measurement unit; and

executing processing for calling the first person’s attention

to perform the second job as the primary job based on the
first information and the second 1information.
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24. An information processing system comprising;:

an 1nformation processing unit for carrying out informa-
tion processing for a first job performed by a first person;

a first measurement unit that measures first information

indicating,
first job w.

human concentration of the first person on the
n1ch the first person performs as a primary job,

wherein t
peripheral

first job 1s one of deskwork and a conierence and the

ne first person performs a second job as a
10b while performing the first job, wherein the

second job 1s the other one of said deskwork and said
conlerence;
a second measuring unit that measures second information

indicating
the secon

human concentration of a second person on
d job which the second person performs,

wherein the second information 1s measured by the sec-
ond measurement unit while the first measurement unit
measures the first information; and

an attention calling processing execution unit that executes
processing for calling the first person’s attention to per-
form the second job as the primary job based on the first
information and the second imnformation.
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25. The attention calling apparatus according to claim 1,
wherein the first job 1s the deskwork and the second job 1s the
conierence.

26. The attention calling method according to claim 22,
wherein the first job 1s the deskwork and the second job 1s the
conierence.

277. The computer program for attention calling according,
to claim 23, wherein the first job 1s the deskwork and the
second job 1s the conference.

28. The mnformation processing system according to claim
24, wherein the first job 1s the deskwork and the second job 1s
the conference.

29. The attention calling apparatus according to claim 21,
wherein the attention calling processing execution unit
executes the delaying the provision of information related to
the first job by stopping presentation of information related to
the first job to the first person and the delayed information 1s
presented to the first person when the first job 1s resumed.
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